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The use and misuse of heart rates for fitness testing and fitness programming  

Before I get onto this topic: why are exercise professionals and their clients interested in heart rates (HRs)? 
First and most important, HRs are used as an indicator of exercise intensity, often based on % of age-
predicted HRmax. There are many formula to predict HRmax and I have chosen to use the heavily cited formula 
by Tanaka et al. (2001): HRmax = 208 – 0.7 x age for healthy adults1 in my app for exercise professionals, 
fit.test, but also allowing flexibility in the app to use another HRmax. Second and less common is that HRs at 
submaximal exercise intensities can be projected up to age-predicted HRmax in order to estimate VO2max via a 
formula or algorithm. I have written another article in this series on how VO2max can be estimated using 
algorithms, and why this is important.  

Many many people are now able to use smart devices to measure their heart rates (HRs) during exercise and 
most of these measurements are accurate and reliable. Many exercise professionals use HRs as part of the 
service to their clients. But I need to say here right at the top of this article that although it is very easy in 
2019 to measure HRs accurately during exercise, those same HRs can easily be misinterpreted and therefore 
misused. At best this makes some HR data not very usable, and at worst can risk the safety / health of the 
person who is exercising.  

But I want to show you how HR can be used precisely for both fitness testing and fitness programming.  

A. The use and misuse of heart rates for fitness testing 

First, how can HRs be misinterpreted in exercise testing? Some exercise tests, especially the submaximal 
step tests including the Queens College Step Test (also known as the McCardle Step Test), YMCA 3-minute 
Step Test and Harvard Step Test, rely on the principle that the lower the HRs during recovery from exercise, 
then the fitter the individual. Other tests such as the YMCA submaximal 3 X 3 minute cycle ergometer test2 
rely on the principle that the lower the HRs during the actual test, then the higher the fitness. Whilst these 
assumptions are often correct, there are so many exceptions to these ‘rules’3 as to make the test results 
invalid for many individuals. I won’t go into all of the exceptions here except to say that the heart’s natural 
pacemakers and electrical systems do not always behave like in the text books, even in the absence of 
diagnosed disease.  

Another problem is that many tests use a single measure of HR or only very few measures of HR during or 
following an exercise test.2,3 This puts too much reliance on the relationship between a few recorded HR(s) 
and the age-predicted HRmax. Many apps or websites assume that the HRs of clients link accurately to ‘look 
up tables’ which then automatically generate fitness test results (e.g. VO2max). These often produce quite 
significant errors.  

I have solved these problems in my app fit.test which creates a unique ‘signature’ HR-WL equation (linear 
regression equation) for every individual including those with a wide range of cardiovascular diseases and/or 
low capacity for exercise. I have written another article in this series on the value of multi-stage exercise 
testing compared to single stage testing and I recommend that you read that too. A multi-stage test is 
needed to develop the ‘signature’ HR-WL equation for each individual and I use this method for all of my 
clients. The formula is then projected up to HRpeak or HRmax in order to estimate VO2peak or VO2max based on 
the algorithms as published by the American College of Sports Medicine (ACSM).4,5 Two examples of these 
are found in Fig 1a and Fig 1b below. My app fit.test has the flexibility to use the Tanaka formula1 to 
estimate HRmax, or use the individual’s real HRpeak recorded during the exercise test (my preferred method), 
or to use the individual’s own recorded HRpeak (from their smart devices during very high intensity exercise) 
or to use HRpeak recorded during say a medically supervised stress test. This might seem a difficult decision to 
make, but becomes easy with a little practice.  
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B. The use and misuse of heart rates for aerobic fitness programming 

Whilst HRs are relatively easy to accurately measure and record during training, it is often impractical to 
advise your client to exercise at a given HR or a tight range of HRs. A problem here is when the HRs are low 
for a particular client (see Fig 1c on the next page), this creates a flat HR-WL line and can be unsafe if the 
exercise professional decides to use ‘look up tables’ of HRs against age to prescribe exercise. It is so easy to 
over-prescribe here and the client could be exercising in their own ‘red zone’. For these individuals with 
atypical HR responses to exercise, especially low HR responses to exercise, I prefer to use other methods to 
program the exercise for my clients. Other methods include %VO2peak or %VO2range and these are easy to do if 
you have estimated VO2peak (similarly for VO2max) and these are all easily available on my app fit.test.  

For individuals with HRs in the typical ranges, I prefer to develop and use my ‘signature’ HR-WL equation 
over ‘look up tables’ to prescribe exercise with precision and appropriate to the client’s exercise capacity 
(see Fig 1a and Fig 1b below).  

 

 
Fig 1a. Example of a client’s HR-WL graph with very 
high correlation between WL and HR.   

 
Fig 1b. Example of a client where HRs varied from 
the line of best fit but there is still a strong linear 
correlation that is used to prescribe exercise with 
precision. In this case, I would use other methods 
to prescribe exercise (e.g. %VO2peak or %VO2range), 
and these are available on my app fit.test.  

 
Fig 1c. HR-WL graphs for a client with a ‘normal’ HR 
response to exercise (black) and another client 
with a ‘low’ HR response to exercise (red). For the 
‘low’ HR client, there is a very large range of 
exercise intensities for a very small range of HRs, 
making it impractical and even unsafe to use HRs 
to gauge exercise intensity and prescribe exercise. 
As for Fig 1b, I would use other methods to 
prescribe exercise (e.g. %VO2peak or %VO2range) for 
the ‘low’ HR client, and these are available on my 
app fit.test. 
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Key Points  

 HR is an important measure of exercise intensity and has its place in exercise training 

 But HRs do not always follow text book ‘look up tables’ 

 It is easy to use multi-stage testing to develop a unique HR-WL equation for each individual and this 

offers a precise method for both measuring fitness and prescribing exercise that is appropriate to the 

safety and comfort of the individual 

 That said, for those clients with atypical HR responses to exercise, whilst the HR-WL formula is 

developed during the exercise test, it is better to use other parameters for prescribing exercise such 

as % WLpeak or % VO2peak. My app for exercise professionals fit.test offers methods for prescribing 

exercise that do not rely on HRs 
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